In this data report we present results from stable isotope measurements (δ 13 C and δ 18 O) on bulk sediment at several sites located on a transect along a subduction margin offshore Costa Rica (Ocean Drilling Program Sites 1039, 1040, and 1253. Comparison of stable isotope compositions (δ 13 C and δ 18 O) of the pelagic carbonates Subunit U3C between the reference sites (Site 1039 and 1253) and the underthrust section (Site 1040) reveals similar δ 13 C values and minor differences in δ 18 O values within four specific intervals. Isotope stratigraphy was then used to further constrain the shipboard age models based on bio-and magnetostratigraphy. The resulting age models are in agreement with those derived from biostratigraphy and confirm that the sedimentation rate of the lower Subunit 3C is roughly constant on the order of 50 m/ m.y. This is in contrast with the postulated very high sedimentation rates at ~12.7 Ma and lower sedimentation rates (~18 m/m.y.) in the lower part of the section between 16 and 13 Ma, as suggested by shipboard magnetostratigraphic datums.
INTRODUCTION
The Cocos plate offshore Costa Rica comprises igneous oceanic crust covered by 450 to 500 m of pelagic deposits. Along the Costa Rica convergent margin, this plate is being subducted beneath a prism wedge attached to the Caribbean plate (Morris, Villinger, Klaus, et al., 2003 , and references therein) (Figs. F1, F2 ). During Ocean Drilling Program (ODP) Legs 170 and 205, the sedimentary succession of the subducting plate was drilled at reference sites oceanward of the deformation front (Sites 1039 and 1253) and was also recovered at a prism site (Site 1040) below the décollement (Fig. F2) .
At reference Site 1039, three sedimentary units and one intrusive unit were recovered (Kimura, Silver, Blum, et al., 1997) (Fig. F3) . Unit U1 consists of dark olive-green diatomaceous ooze intercalated with ash layers. Below a sharp contact, Unit U2 is distinguished by a rapid decrease in biogenic sediment and consists of dark olive-green silty clay interbedded with light olive-green calcareous clay and ash layers. Unit U3 exhibits a dramatic increase in biogenic sedimentation, changing sharply from the nearly barren clays of Unit U2 to ivory to light green and mottled siliceous calcareous oozes interbedded with calcareous clay and ash. The basal oozes of Subunit U3C are metaliferous. The igneous Unit U4 consists of fine-grained gabbros that are interpreted as intrusive sill (Kimura, Silver, Blum, et al., 1997) . Below this ~35-m-thick igneous unit, another ~20 m of pelagic sediment (Subunit U3C) was recovered during Leg 205 at Site 1253 (Morris, Villinger, Klaus, et al., 2003) .
Drilling at Sites 1040 and 1043 and subsequent studies (Morris, Villinger, Klaus, et al., 2003, and references therein) show that the sediment section beneath the décollement repeats the complete lithology and sequence of the subducting plate cored at Site 1039 (Fig. F3) . Also, the seismic observations indicate complete sediment subduction past the prism front (Fig. F2) . The thinning of the underthrust section seen between Sites 1039 and 1040 (Figs. F2, F3 ) must then reflect compaction and dewatering processes. This leads to a change of the corresponding lithologies from silty clay and calcareous oozes at Sites 1039 and 1253 to claystones and calcareous chalk in the underthrust section at Site 1040.
The progressive subduction of the pelagic sediment section along the Costa Rica convergent margin offers the possibility to study in detail compaction and dewatering processes during early subduction. The signature of such processes should be seen in chemical proxies due to diagenesis and alteration of the pelagic sediments. By comparing the chemical signature in the sediments at the reference sites with those of the underthrust section, effects of compaction and dewatering processes on diagenesis could be estimated. In this data report, we present results on stable isotope compositions that show significant differences in the δ 18 O values between the unaffected carbonates in sedimentary Unit U3 at reference Sites 1039 and 1253 and the equivalent underthrust section at Site 1040. These results could be used in further studies to test models of sediment compaction and dewatering processes during early subduction.
In addition, the stable isotope analyses of the pelagic carbonates in the reference site oceanward of the deformation front (Site 1039) are used as a chemostratigraphic tool to complement the bio-and magnetostratigraphy of the carbonate section (Kimura, Silver, Blum, et al., - Muza, 2000) . The occurrence of positive shifts in carbonate δ 13 C values of up to 1.5‰ in the middle Miocene (known as the Monterrey excursion, between 13 and ~17.5 Ma) has been described by Vincent and Berger (1985) in a data set from Deep Sea Drilling Project (DSDP) Site 216 in the tropical Indian Ocean and correlated to several stratigraphic sections all over the world (Woodruff and Savin, 1991; Jacobs et al., 1996; John et al., 2003) . The Monterey excursion comprises several higher frequency (~400 k.y. cycles) peaks (carbon isotope maxima [CM] ) (Woodruff and Savin, 1991) , presumably caused by orbital climate forcing corresponding to long eccentricity cycles (Cramer et al., 2003) . Reproducing these isotopic peaks in the analyzed samples from ODP Leg 170 leads to an isotope stratigraphy that is supportive of the biostratigraphy established by Muza (2000) , especially in the range between 270 and 370 meters below seafloor (mbsf) (Site 1039), where biostratigraphic datums are lacking and magnetostratigraphic datums reveal controversial ages.
METHODS
For isotopic analyses, 5-cm 3 samples from the carbonate-rich interval in Hole 1039B (Cores 170-1039B-21X through 41X) were examined at ã 10-(in Subunit U3B) to 5-m (in Subunit U3C) resolution. The same sample volumes were analyzed every ~8 (in Subunit U3B) to 4 m (in Subunit U3C) from the corresponding cores in Hole 1040C (Cores 170-1040C-36R through 52R). In addition to samples from Leg 170, a few samples from the lowermost interval of Subunit U3C recovered during Leg 205 were examined (5-cm 3 samples from squeeze cake material from Cores 205-1253A-1R through 4R and 10-R through 12R; freeze dried at -80°C).
The oxygen and carbon isotope analyses of bulk sediment samples were conducted on a VG Isotech Prism Series II isotope ratio mass spectrometer fitted with a common acid bath automated carbonate device. Clean bulk samples (without pretreatment) were reacted in orthophosphoric acid maintained at 90°C by a water bath and cryogenically purified from water and noncondensable gases before introduction into the mass spectrometer. Analytical reproducibility is better than ±0.1‰ for δ 13 C and δ 18 O values and was monitored through multiple analyses of a laboratory standard, which has been calibrated to the isotopic reference material National Bureau of Standards (NBS)-18 and NBS-19 for conversion to Vienna Peedee belemnite (VPDB) scale. Carbon and oxygen isotope ratios are reported in the conventional delta notation relative to the Vienna Peedee belemnite standard.
Sediment horizon correlations were used to compare the isotopic signals from Site 1039 with the signals from Site 1040. These were established by calculating the solid height profiles (i.e., the theoretical depth profile in a decompacted sedimentary section of solid material only, calculated from measured porosities data) at each site and by assuming constant accumulation rates (D. Saffer, pers. comm., 2002) . The sediment horizon correlations are consistent with the boundaries between lithologic units and allow transforming Site 1040 depths to corresponding depths in the reference Site 1039. The transformation is depth dependent and has an estimated maximal absolute error of ~3.5 m.
To construct the age model, the results from Site 1039 were compared visually with the published isotope data from Woodruff and Savin (1991) and John et al. (2003) . Maximum (δ 13 C) and minimum
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(δ 18 O) peaks in the measured data were matched to CM 1-6 and δ 18 O Events A-F, respectively (Woodruff and Savin, 1991) .
RESULTS

Stable Isotope Geochemistry
Results from stable isotope measurements are displayed in Table T1 and shown in Figure F4 . The isotopic composition of bulk sediment samples from the carbonate section (Subunits U3B and U3C) falls between -1‰ and +1‰ for δ 18 O and between 1.5‰ and 3‰ for δ 13 C. Only in the immediate vicinity of the intrusive gabbroic unit (U4) are values clearly more negative, reaching values as low as -20.5‰ δ 18 O and -0.4‰ δ 13 C. This negative shift is interpreted as the result of thermal alteration caused by gabbro emplacement and is not further considered in this study.
A comparison of isotope data from the pelagic sections at Sites 1039 and 1040 ( Fig. F5 ) reveals that δ 13 C values from both sites are virtually indistinguishable, except for the interval between 310 and 330 mbsf in the composite section where the two sites show slightly different δ 13 C values outside analytical error. On the other hand, δ 18 O values of bulk sediment samples from Site 1039 are more negative in four specific intervals (marked with yellow bars in Fig. F5 ) but do not show significant differences in the other part of the section. A maximum deviation of 0.75‰ in δ 18 O that clearly lies above the measurement and depth transformation error is reached in the lowermost 30 m of Subunit U3C immediately above the gabbro sill.
From available data at Site 1040, there is no evidence for higher porosity or for significant lithologic or composition differences that would indicate possible fluid flow or local diagenetic alteration in the respective intervals. However, the observed interval-specific offsets in the oxygen isotopic signal between the reference site and the underthrusted section are significant and need further study to investigate their implications for diagenetic alteration and fluid flow during early subduction.
Isotope Stratigraphy and Age Model
With the assumption that general trends in bulk sediment isotopic composition at the reference Site 1039 mainly reflect trends in the primary isotopic composition of the pelagic carbonaceous components (i.e., coccolithophorids and foraminifers that are well preserved in smear slides and visually do not show diagenetic imprinting; Morris, Villinger, Klaus, et al., 2003; Kimura, Silver, Blum, et al., 1997) , results from stable isotope geochemistry are used to establish an isotope stratigraphy for the studied section. Data from δ 13 C analyses show dominant positive peaks of up to 1.5‰ (e.g., at 260 mbsf at Site 1039) that can be correlated to CM events of the Monterey excursion in the middle Miocene (Woodruff and Savin, 1991) . Figure F6 shows the correlation between the maximum δ 13 C peaks in Unit U3 of Site 1039 and CM 1-6 measured in a pelagic section in DSDP Site 574 from the equatorial Pacific (Woodruff and Savin, 1991) and outcrop data from a section on the Maltese Islands (John et al., 2003) . Site 574 was further used to correlate minima in δ 18 O values (δ 18 O Events A-F; Woodruff and Savin, 1991) , revealing a robust age control on the lower stratigraphic section of Site 1039 (Figs. F6, F7 ). 
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The absolute chronology of the middle Miocene carbonate section recovered at Site 1039 is shown as an age vs. depth diagram in Figure  F8 . It is compiled from all available biostratigraphic, magnetostratigraphic, and isotopic datums (Kimura, Silver, Blum, et al., 1997; Muza, 2000) (Table T2 ). The stable isotope stratigraphy presented here is in agreement with the age models derived from biostratigraphy (Muza, 2000) and confirms that sedimentation rate of the middle Miocene carbonate-rich Subunits U3B and U3C is constant and on the order of 50 m/m.y. This is in contrast with the very high sedimentation rates at 12.7 Ma and lower sedimentation rates (~18 m/m.y.) in the lower part of the section between 16 and 13 Ma, as inferred from the magnetostratigraphic datums (Kimura, Silver, Blum, et al., 1997) .
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